Cisd2 mediates lifespan: is there an interconnection among Ca²⁺ homeostasis, autophagy, and lifespan?
CISD2, an evolutionarily conserved novel gene, plays a crucial role in lifespan control and human disease. Mutations in human CISD2 cause type 2 Wolfram syndrome, a rare neurodegenerative and metabolic disorder associated with a shortened lifespan. Significantly, the CISD2 gene is located within a region on human chromosome 4q where a genetic component for human longevity has been mapped through a comparative genome analysis of centenarian siblings. We created Cisd2 knockout (loss-of-function) and transgenic (gain-of-function) mice to study the role of Cisd2 in development and pathophysiology, and demonstrated that Cisd2 expression affects lifespan in mammals. In the Cisd2 knockout mice, Cisd2 deficiency shortens lifespan and drives a panel of premature aging phenotypes. Additionally, an age-dependent decrease of Cisd2 expression has been detected during normal aging in mice. Interestingly, in the Cisd2 transgenic mice, we demonstrated that a persistent level of Cisd2 expression over the different stages of life gives the mice a long-lived phenotype that is linked to an extension in healthy lifespan and a delay in age-associated diseases. At the cellular level, Cisd2 deficiency leads to mitochondrial breakdown and dysfunction accompanied by cell death with autophagic features. Recent studies revealed that Cisd2 may function as an autophagy regulator involved in the Bcl-2 mediated regulation of autophagy. Furthermore, Cisd2 regulates Ca(2+) homeostasis and Ca(2+) has been proposed to have an important regulatory role in autophagy. Finally, it remains to be elucidated if and how the regulation in Ca(2+) homeostasis, autophagy and lifespan are interconnected at the molecular, cellular and organism levels.